The performance of the new NLC Final Focus system has been investigated as a function of the incoming beam characteristics, such as energy, emittances, energy spread. A preliminary study of the tolerances and the tunability of the system is presented in this paper.
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,w*. , *' *,*-*.*_ ' *, *' * */* \* * \* /* *' r I Pantaleo Raimondi, Andrei Seryi, Peter Tenenbaum SLAC, Stanford, USA also possible to rescale the bends so as to achieve the best luminosity performance at any given energy, while leaving the IP position unchanged. Fig. 5 and 6 show the luminosity as a function of the IP p functions and the incoming emittances. The system is capable of delivering a luminosity higher than required for the NLC design, with smaller IP p 's or emittances.
This leaves headroom for possible upgrades of the NLC performance once it is in operation.
FINAL FOCUS OPTICS
The NLC Final Focus (FF) Design is based on the concept of local chromaticity correction [l] . After further optimization, the layout of the FF is shown in Fig.1 , where for completeness, the collimation section is also included. The main differences with respect to the optics described in [l] are:
. A quadrupole triplet between the X and Y 'geometric sextupoles' provides the optimal phase relation between these sextupoles and the 'chromatic sextupoles' in the Final Doublet (FD).
. A bend between the X and Y geometric sextupoles 
TOLERANCES AND TUNING
The tolerances and tuning of the FF have also been extensively investigated. Fig.7 shows the tolerances on quadrupole motion corresponding to 2% luminosity loss. The FD tolerances are the tightest, because any motion of the FD steers the beams out of collision. The rest of the tolerances are of the order of 100 nm, as long as the IP position is stabilized by a feedback system. Fig.8 shows the tolerances on magnet field errors for 2% luminosity loss. The tolerances were computed by FFADA [lo] .
The procedure for optimizing the luminosity of a nonideal system with errors has also been simulated. Fig.9 shows the luminosity as a hnction of field strength errors, with and without the use of standard'tuning knobs'to optimize the luminosity. The knobs used are linear combinations of sextupole movers to orthogonally adjust each of the possible first order aberrations: waist position, dispersion and coupling. The sextupoles strengths are also reoptimized. It seems that near optimal performances can still be achieved with field error of the order of lo". Such magnitude of errors can be easily detected with lattice diagnostics techniques like the one used in FFTB [4] .
In the tuning simulation presented in this paper, we used an improved program MONCHOU [5] which can perform particle tracking, include ground motion and field errors, and can perform tuning with arbitrary defined knobs to optimize luminosity.
Even for a perfect system, the luminosity can degrade over time due to ground motion moving the magnets. This magnet motion is modeled accordingly to the 'ATL Law' [6] , with an assumed magnitude for the drifts similar to the one measured at SLAC [7] . The effect of this motion on luminosity with and without corrections is shown in Fig.10 . Feedback to correct the trajectory and to optimize the luminosity with first order aberration knobs, similar to techniques used at SLC [8, 9] , can maintain the optimal performance of the system for nearly one year, Scale of field errors Fig.9 : BDS luminosity degradation due to random quad field errors as a function of the error magnitude. The error scale is the ratio with respect to the values in Fig.8 
CONCLUSIONS
The new Final Focus design meets or exceeds the required performance for the NLC. Simulations indicate that the system has the necessary correction elements so it can be tuned to maximize luminosity even in the presence of errors. The system is relatively insensitive to magnet motion so the luminosity can be maintained for extended periods with only feedback. These properties should allow the luminosity delivered by a real system to be very close to the theoretical optimum.
